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SYSTEM AND METHOD FOR COORDINATING USER ACTIONS 

FIELD OF INVENTION 
This invention generally relates to the field of user 
interface control for electronics devices and more particularly, to a 
system and method for automatically coordinating a purchase and 
recording of a program. 



BACKGROUND OF INVENTION 
Electronic devices such as televisions and personal 
computers (PCs) require a control system that includes a user 
interface system. Typically, a user interface system provides 
information to a user and simplifies use of the device. One example of 
a user interface is an electronic menuing system in a television 
system. The menuing system allows a user to easily interact with and 
control a television system which is becoming more complex. 

For example, various satellite television receivers are * 
available today to receive direct satellite television service such as 
DirecTV™ service, provided by Hughes Electronics, Inc. Satellite 
television provides a variety of services, including pay-per-view. 
Pay-per-view service allows a user to purchase in advance, for 
example, a movie or a sports event. In order to purchase a pay-per- 
view program, a user is typically prompted, for example, by a 
"purchase" screen as shown in Fig. 1A, in order to select which 
program to purchase. To purchase a program, a user may, for 
example, simply enter a unique program ID such as "2013" assigned 
by the service provider and/or input specific channel and time 
information, as shown in Fig. 1A. 
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Additionally, these satellite receivers also allow a user via, for example, 
. W screen shown in Rg. 1B. to select which programs are to be recordec , 
VCR connected to the receivers. Once a user entered the re q u,re ,n orma, n e.g., 
cha „nel number, star, time, end time), the receiver will instruct an 
5 blaster to control the VCR appropriately at the pre-selected t,me. An 
at ally a programmable VCR remote con.ro, emulator controlled 

10 en,Sred ^ "is currently no linKage or coordination between the two 

processes or associated user screens for doing program purchases and record.ngs. 
Cfa user who wants to, for example, both purchase and reco* a prog,m 
^ ds o provide information separately to both the purchase and he r rd 
o ocesses byfilling outtwo separate user screens (e.g., "purchase" and W 

ns A so, since there is no linage between these two processes, a user who 
wT^ ance, a program from the purchase process and the re^ process w„ 
nave to basically perform the same ,as k twice. This is t,me consum.ng and 
inefficient. 

SUMMARY OF THE INVENTION 
The present inventors recognize that it is desirab.e to be able to 

p ri o, programs are provided having the following features. 
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A program may be selected from a plurality of programs 
for recording. The selected program is then stored into a first list of 
programs representing programs selected for recording. A program 
may also be selected from the plurality of programs for both 
purchasing and recording. The selected program is then stored ,nto 
secondlistofprogramsrepresentingprogramspurchased. Tms 
slcted program is then also automatically stored into the first Ust of 
To «m presenting programs selected for recording, in add-on, 
In canceung a previously purchased program, a ^— on^s 
mad e to see whether the purchased program also appears m the U 
of programs selected for recording. If it appears in the recordmgUs, 
then tie program is also automatically removed from the recordmg 
list, when the purchase is canceled. 

BRIEF DESCRIPTION OF THE DRAWINGS 



In the drawing: 
Figs. 1A and IB show, respectively, a -purchase" screen 
and a "record- screen of a prior art system. 

Fig zshowsanexampleofatelevisionsystemsuitablefor 

20 processing user commands and displaying exemplary user interface 
screens in accordance to the present invention. 

Fig 3 shows an example of a digital video processus 
apparatus suitable for processing user commands and displaying 
Implary user interface screens in accordance with the present 

" taVentl ° n - Fig4showsabloc k diagramofaspeciflcimplementation 
of a digital satelUte system suitable for processing user commands 
and displays exemplary user interface screens in accordance wtth 
the present invention. 
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Hg . 5 shows an example of a program guide for seating 
Pr ° gramS ' Fig s eAandeBshowaflowchart.inaccordancewiththe 
Ir orocessing user commands and displaying 

• f« r canceling a purchase of an event. 

■ - — ■ — - — " h,ch 

Fi2 10 shows an exemplary user inten 
Fig 11 shows an exemplary user inten 

JL cancel a previously purchased program, 
allows a user to cancel <x v 

DETAILED DESCRIPTION 
20 mnlp 0 f a television system suitable for 

1 has . WW" "»» ">' '« ' „ c , lvMb «,b««l 
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be suppUed,forexa«ple,b y avi d eocasse«erecor d er(VCR). Tuner 
1105 1 ,F processor 1130 operate in a conventiona, manner for 
ulg 1 demodulating a partial tension signal that is mcluded 
JZTrF IN. IF Pressor 1130 produces baseband video stgna! 
^S^enting *e video program portion of the tuned 

lupled to an audio processing section (not shown » 1£ 
ci«a Although FIG. 2 shows input 1 102 as a 

, rd't^Llar to units 1103 and 1130 for producing a 
' ^baseband video signal from either signal M JH or from a 
second RF signal source. 

secuu & , • CTr ? nKo includes a main 

The system shown in FIG. 2 also inciuue 

. ===== 

central processing unit (CPU) 1112 wi ^ 
prog rams contained within memory, yia 1R 
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U05 via I*C BUS. As a result, tuner 1105 tunes the next channel in 
Le hanne, scan Us, Another example of a control V^™£ 
SrOM 1127 is software for implementing the operauons shown in 
C£ 6B, 7 and 8 in flow chart form to be discussed helow and in 

communications interface unit 1113 for providing the capacity to 
upToadanddownloadinformationtoandfromthemterne, 

for connecting to an internet service provider, e.g., via a telepho 

receiving television programming. 

CPU 1U2 controls functions included within mP i 
bU s 1119 within mP Ilia In particular, CPU 1112 controls apiary 
Z processor 1115 and on-screen display (OSD, process r 1117. 
."uary data processor 1115 extracts auxiliary data such as 
StarSight® data from video signal PIPV. 

StarSight® data which provides program guide data 

particular television channel ana 

, t^rtStarSieht® data. To prevent StarSight* data 
that channel to extract StarSight- a ^ te i evisi0 n receiver, 
extraction from interfering with normal use of the 

25 ^ii2 h ^s«^d««^^^^r r 

25 Li'u ii^ television receiver is 

channe, oniy during . tim = * ^ u „ configures 

usually not in use (e.g., 2.00 AM) 
decoder 1115 such that auxiliary data is extracte 
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v 1 a that are used for StarSight® data. CPU 

HIS vta I*C BUS 8 ^ ^ 

- "** formats EPG display being activated 

module . in response » remote controV U5), CPU 

, cm TV listings found in local 
0 WinfonnaUonanaiogoustoTV * J ■ ^ 

nation necessary within ^ time frames 

pro vides informauon about each pr g ^ up w 

coveredbytheEPG which EPG includes 
15 se vendays. The info— = ^an ^ ^ 

programming characters such . c ^ ^ 

star t time, end time, elapsed ^ Qf ^ program . s 

avaUable), topic <^^l.l^«**«*<**« 
content. EPGs are usually arrange inform ation on 

-otheraxi, An — ^es It reside on a dedicated 
Unlike non-mteracuve g rammin g on the 

ch annel and merely scroU ^ viewe rs to select 

other channels for the next 2 to 3 ho . ^ ^ up w 

25 anychannelatanytime^ 

seven days forward. Furthe ^ ^^n. 
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seated program. For instance, the viewer could instantly switch to 

OSD processor 1117 operates in a 
, p g andB video signals OSD_RGB that, when coupled to a 

P A ocotl afastswitchforu.ertingsignalsOSD.RGBinto 
is intended to control a ias on . SC reen display 
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an EPG e.g., by activating a partial switch on remote controls, 
SpU I 12 enables P-ssor 1117. * response, processor 1117 
Produces signals OSD_RGB representing the program gu.de data 
produces sigruu a , rea dv stored in memory, as 

pressing. Output ^>^^~***^«* 

coupling to a display dev.ce, e.g., a kinescop 

• nr 2> for producing a displayed image. VSP 1155 also 
shown in FIG. 2), for pro 8 d ^ 

controlled by control signal FSW which is generated by O P 

.1140 When a user activates 
0 PIP mode, signal PIPV repre ina ctive, 

signal PI p V .p^ust^ ; 140 provid es the described 
included in signal PIPV. rir P fpatures included in unit 

rationality in a conventional manner f « (ADC) , ^ 
25 ii40suchasavideoswitch,analog-to-d.gitalconverte 

signal by VSP 1155 in response to fast switch signal FSW 
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nntroller 1110 detects activation of the EPG display, e.g., when a user 

; rr a pp r o Pri ate key on n,, — mo 

L OSD processor 1 1 17 to produce the EPG dispiay usmg 

, 1160 Controller 1110 causes VSP 1155 to combine the EPG d 1S play 
5 1160. Controu in response 

data from OSD processor 1117 and tne ^ 

to signal FSW to produce a display includmg EPG. The EPG can oc 
all or only a portion of the display area. 

When the EPG display is active, controller 1110 executes 
. ^ ir, PFPROM 1 127. The control program 

1 5 C nto^l 1 10 detects activation of a selection device, such as 

.. ■ cir 2 that have been described thus far comprises ail 

25 picture-m-pictureprc.essorproducedbyM.tsub.sta J 
described basic PIP functionality associated w.th HF P^ 
andl U.761Z video signal processor produced by Sanyo for 
providing the functions of VSP 1155. 
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Fig 3 shows another example of an electronic device 
capabie of pr cessing user commands and displaying exemplary user 

.0 datastreams. For example, combining 

-,, rfaw k received by antenna 10 and 
carrier modulated with video data is receivea y 

HhvunitlS The resultant digital output signal is 
20 processed by unit 15. Th ^ The 

o c m nrnvide outputs for display. 

Data port 75 provides an interfa ^ ^ ^ 
compressed data from system 25 to other 
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or High Definition Television (HDTV) receiver, for example. Storage 
h ce 90 stores the compressed data from system 25 on storage 

5 Device 90, in a playbacK mode also supports retrieval 
Compressed data from storage medium 105 for process by 

stm 5 or decoding, communication to other devices or storage on 
l iferent storage medium (not shown to simplify drawmg). 
a ^ considering Bgure 3 in detail, a carrier modulated wuh 
video data received by antenna 10, is converted to digital form and 

! pnrv (RF) tuner and intermediate frequency (IF) mrxer and 

• ..„«,, 35 «H» «»»' «« ">«»" "° m 3 °' " 

IS-679, Project PN-3639). belec „ n( * orovides the output of 

stable, compare, descrambUng ^ ^ yideo 

==-=z==-" 
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form of an MPEG compliant packetized transport datastream as 
form of an Mm, v 2 4 ^ mdudes program 

aefined in MPEG ^-^0 ^ 

system controller 115, acquires 

25 , 3 wp, a user to activate various features by 

shown in Figure 3 enables a user 

selecting a desired feature from an on-screen d.splay U> > 
T toSD menu may include an electronic program gurde (EPG) as 
delribed above, and other features discussed below. 
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Data representing information displayed in the OSD menu 
■ aerated by system controller 115 in response to stored on- 
is generated Dy text/eraphics, stored 

H^nlav (OSD) information representing text/grap 

» — — » <- — • ° f — 

oiprt from the OSD menu items such as a 
...-.BVb.^ ope»««. «« "«* ' P1I> , W « KU on 
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the data packets comprising the programs that the user s e ec ed for 
storage are identified by their PIDs by selection umt 47. Urut 
provides encrypted packets to decryption unit 50 or non-enc rypted 
packets to mux 1 10 based on the packet header encrypuon mdtcator 



information. 

The functions of decryptors 40 and 50 may be 
im plemented in a single removable smart caxd which is compare 
wi * the NRSS standard. The approach places all secunty related 

provider decides to change encryption technics or to perm* easUy 
Tanging the security system, e.g., to descramble a different servt e. 

Units 45 and 47 employ P1D detection filters that match 
tte P1DS of incoming packets provided by^mux 37 with P1D values 
pre-loaded in control registers within units 45 and 47 by controU. 
US The pre-loaded PIDs are used in units 47 and 45 - ^nufy the 
Z packets that are to be stored a*d the data packet, that are »b 
decoded for use in providing a video image. The pre- oaded PI are 
Led in look-up tables in units 45 and 47. The P1D « ^ 
are memory mapped to encryption key tables in uruts 45 and 47 that 
" Lite encryption keys with each pre-loaded P1D. The memory 
Zp a P1D Z encryption key look-up tables permit units 45 and 

associated encryption keys that permit their decrypuo. H~ 
encrypted packets do not have associated encrypuon 
- and 47 provide both identified packets and their assorted 
5 nkeystodecryptor50. The P1D look-up table in umt 45 ■ 

also memory mapped to a destination table that matches packe* 
^tingle-loaded PIDs with corresponding destinauon buffer 
:Tn n Packetbuffer 60. The encryption keys and desunauon 
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„ ffer location addresses associated with the programs selected by a 
IT or or storage are pre-ioaded into units 45 and 47 along 

will the assigned PiDs by controUer IIS. 

generated by ISO 7816-3 compliant smart card system 130 from 
, ™ rodes extracted from the input datastream. The 
5 enCryP Z o TZ en" pdon *» - «*« » " 

saoaia ocuMn™ *""■»< ISO 7816 3 of » 

„ ,«*c - — — ■ — "In,. 50 „ 

The packets provided by units anu 

S JdLd (DES) defined in Federal Information Standards (HPS) 
Stanaara orovide d by the National Technical 

Publications 46, 74 and 81 provided y „ nit 50 decrypts the 

un « 45 and 47 by applying decryption techniques appropriate for 

w rfisnlav are provided to decoder 55. Trie aecryp 

Lt comprise the program for storage are provided to muxUO. 

Unit60containsfour P ac k etbuffersaccess.bleby 
r „ erl l5 oneofthebuffersisassignedtoholddatadestined 
controUer 115 One o ^ ^ assigned t0 

25 for use by controller n devices 75 , 80 

controlled by buffer control unit 65. Unit « P 
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flag to unit 65 for each packet identified by unit 45 for decoding. The 
flags indicate the individual unit 60 destination Nations for the 
identified packet, and are stored by control unit 65 in 
ra emory table. Control unit 65 determines a series of read and wnte 
5 pointers associated with packets stored in buffer 60 based on the 
First-In-First-Out (FIFO) principle. The write pointers m junction 
with the destination flags permit sequential storage of an identified 
packet from units 45 or 50 in the next empty location withrn the 
Appropriate destination buffer in unit 60. The read pon^rs pemut 
10 sequentialreadingof packets from the appropriate untt 60 

destination buffers by controller 115 and application mterfa^jo. 

The non-encrypted and decrypted packets proved by 
units 45 and 50 to decoder 55 contain a transport header as denned 
by section 2.4.3.2 of the MPEG systems standard. Decoder 55 
15 determines from the transport header whether the 

and decrypted packets contain an adaptation field (per the MPEG 
"stelTldard). The adaptation field contains timing information 
l uding, for example, Program Clock References (PCRs, that perm. 
"chroLtion and decoding of content packets. Upon deletion of a 
20 timing information packet, that is a packet containing an adaptation 
field, decoder 55 signals control 115, via an interrupt mechamsm 
by s tting a system interrupt, that the packet has been receded In 
action decoder 55 changes the timing packet destination flagm 
unit 65 and provides the packet to unit 60. By changmg the umt 65 
25 destination flag, unit 65 diverts the timing information pack t 

provided by decoder 55 to the unit 60 buffer location assigned to hold 
data for use by controller 115, instead of an application buffer 



location. 
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Upon receiving the system interrupt set by decoder 55, 
controller 115 reads the timing information and PCR value and stores 
it in internal memory. PCR values of successive timing informal 
packets are used by controller 115 to adjust the system 25 master 
dock (27 MHz). The difference between PCR based and master clock 

timing packets, generated by controller 1 15 , is used to ad,us the 
lei 25 master clock. Controller 115 achieves this by applymg the 
time estimate difference to adiust the input control voltage of 
a voltage controlled osciUator used to generate the master Cock. 
Controller 115 resets the system interrupt after storing the unung 
information in internal memory. 

Packets received by decoder 55 from units 45 and 50 
that contain program content including audio, video, caption and 
other information, are directed by unit 65 from decoder 5 5 to the 
designated application device buffers in packet buffer 60. 
" potion control unit 70 secuentiaUy retrieves the audio, video, 
Option and other data from the designated buffers in buffer eO ^ 
provides the data to corresponding application devtces 75, 8 0 and 8 5^ 
The application devices comprise audio and video decoders 80 and 8 

to a composite program guide generated by the ^ 
described above and as shown in Fig. 5 , may be transported to the 

decoder 85 for formatting into video signal suitable or disp*y 
on a monitor (not shown) connected to the video decoder 85^ Also, 
for example, data port 75 may be used to provide iugh speed data 
such as computer programs, for example, to a computer. 
Alternative* , port 75 may be used to output data to an HDTV 
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'~™' . — <■ ki icre " m " 
1S — »^itr:^„„„ 51 ,co W «».c— »»»» 

20 interface umt 116 mcludes, hone Une or via a cable 

an internet service provuier, e.g., v,a telep 

. • n„» The communication capability allows ui<= j 
tele^on Une. The com ^ ^ 

shown in Figure 3 to prov.de em v televis ion 
features such as web browsing in addmon to rece.v 
25 g .^specmcimplementationofanelectronicdevice 

g enerally shoL in Pig. 3 and described in detail abov. Pig. 

^satellite receive, ^^^J^. 

manufactured by Thomson Consumer Electrons 
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Indiana, USA, for receiving DirecTV- satellite service provided by 

Hushes Electronics. 

As shoW in Fig. 4. the set-top box has a tuner 30 1 winch 

receives and tunes W able ^ M ^ * 
5 14 50 Mhz from a JL. antenna 31T. The tuned analog signals are 

ut P u«edtoaUn km V 302fOrfUrtherPr ° CeSSin8 ' d r^s 
1 302 is responsible for fiW processing of the analog -ned -gnals 
1 outandVoutfro m tun\30 1 , including filtering and condmorung 

o'f the analog signals, and conversion of the analog signals into a 
of the an g » v ^ ^ fa ^^^d „ 

10 digital output signal, uai a. y"= 

an integrated circuit (IC). TheW module IC is manufactured by 
TLson Microelectronics oWenoble, France, «- has Pa. No. 

ST 15339-610. \ , , , , m 

The digital output, DATA, from the link module 302 
15 consistsofcompuantpacketizeddatastreamrecognizedand 

pro essablebythetransportunit303. The datastream, as discussed 
L de^in reLon to Fig. 3, includes program guide data information 
rrratacontentofoneormoreprogramchannelsofthe^telhte 

broadcastservicen-omDirectTV™. As discussed above, program 
20 guide da. contains informaUon relating to the type of P^ ; 
audio-only, video-only, etc.) as indicated, for example, by the class 

tyP " The function of the transport unit 303 is the same as the 
.ansport system 25 shown in Fig. 3 and discussed ^ready^ 
25 described above, the transport unit 303, processes the packetized 

learn according to the Packet Identifiers (P1D) contamed m the 
£L information. The processed data stream is then formatted 
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into MPEG compatible, compressed audio and video packets and 
coupled to a MPEG decoder 304 for further processing. 

The transport unit 303 is controlled by an Advanced RISC 
Microprocessor (ARM) 315 which is a RISC based ^ro P ro-so, The 

,1 S executes control software residing in ROM 308. 
**" PIOCeSSOr 31 l n ; s cm software may be. for example, control 

<rr 1 S273-810 or 15103-65C. 

The MPEG compatible, compressed audio and video 

m are deUvered to a MPEG decoder 
5 packets from the transport unit 303 are deliver 

304 The MPEG decoder decodes the compressed MPEG da^eam 

rmthetransportunit^. ^^J^^ 

„«■ 306 The NTSC encoder 306 then further processes this 

Images may be displayed on a regular NTSC televis.on screen. The 
25 MpTdeclr as described above may be implemented as 
25 MPtoo. one exemplary embodiment may be an MPEG 
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included in the MPEG processor 304 is an OSD processor 
320 The OSD processor 320 reads dam frorm SDRAM 316 which 
contains stored OSD information. OSD information corresponds to 
bitmap OSD graphics/text image, The OSD processor is capable of 
varying the color and/or translucency of each pixel of an OSD unag 
Zer the control of the ARM microprocessor 3 1 5 in a conventional 

maimer " The OSD processor is also responsible for generating an 
exemplary program guide as shown in Fig. 5 under the control of the 
Zm Pressor 315. In the exemplary embodiment, upon detecun a 
* user request to generate a guide display, the ARM microprocessor 315 

8 str eamprovidedbyaprogram g uideinformationprov 1 derand 

1 formats the guide data information into OSD pixel data correspond** 

h 1S l«gridguid e -asshowninFig.5.TheOSDpixe»c.Ufromthe 
I transport unit 303 is then forwarded to OSD processor 320 in the^ 

5 MPEG audio/video decoder 304 for generating the gutde tmage, as 

3 bribed befor^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

* ^cni w The grid guide 500 shows a program 

guid e shows the time information while the other dimensK, n(e.,, 
vertical) of the guide shows the channel information. The tune 
information is conveyed to the user by having a tune Ime 501 on the 

channel information is conveyed to the user by cn 
. 516 and corresponding channel station names 520 - 526. 
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In addition, the program guide 500 contains icons Internet 
550 and Email 560. By clicking on these icons, a user can surf the 
internet and send/receive email respectively through the 
communication interface unit 307. In addition, an internet web site 
icon may also be incorporated into a grid of a program guide. For 
example, by clicking on "ESPN.com- within grid 570, the user will 
automatically be linked to, for example, an ESPN web site. 

A low speed data port 330 is used to connect to an IR- 
Blaster (not shown) for controlling a VCR for recording a program. As 
discussed before, an IR blaster is basically a programmable VCR 
remote control emulator controlled by the satellite receiver shown in 
Fig 4 It is positioned in front of a VCR remote sensor of ah attached 
VCR and will transmit commands such as "ON" and "RECORD" under 
the control of the satellite receiver at the appropriate time, accordmg 
to the timer screen information entered by the users. 

Additional relevant functional blocks of Fig. 4 include 
modem 307 which corresponds to the communication interface unit 
116 shown in Fig. 3 for access to the internet, for example. 
Conditional Access Module (CAM) 309, corresponds to the NRSS 
decryption unit 130 shown in Fig. 3 for providing conditional access 
information. Wideband data module 310 corresponds to High Speed 
Data Port 75 shown in Fig. 3 for providing high speed data access to, 
for example, a HDTV decoder or a computer. A keyboard/IR Receiver 
module 312 corresponds to Remote Unit interface 120 shown in Fig. 3 
25 for receiving user control commands from a user control unit 314. 

Digital AV bus module 313 corresponds to I/O port 100 shown in Fig. 
3 for connection to an external device such as a VCR or a DVD player. 

Figs. 6 - 8 show exemplary control programs in flow chart 
form, which may be executed by either the CPU 1112 of Fig. 2, 



20 



RCA 89068 



24 



10 



Controller 1 15 of Fig. 3, or ARM microprocessor 315 of Fig. 4 to 
imp ,ement the features according to the present invention A person 
skilled in the art would readily recognize that these control programs 
when executed by any one of the systems described m F lg , 2-4 wul 
provide the same features in accordance with the present invenuon. 
Therefore, to avoid redundancy, the exemplary control programs 
shown in Figs. 6-8 will be described below only with respect to the 
exemplary hardware implementation shown in F,g. 4 

As discussed above, in the system shown m Fig. 4, a user 
may select a program, for example, by simply highlighting the grid 
■ containingthedesuXprogrammanelectronlcprogramgwdeas 

lX\ showninFig.5. In ion, if a program selected is a p^new 
# event the ARM controlled of the system shown m F* 4, wul 
I cause the OSD processor 32V0 display an exemplary "program 

O 15 details" screen as shown in Figy9- 

f Fig 9 shows an exemplary screen 900 which prov.des a 

S user with further options and detailed information about a pay-per- 

0 view program selected. For example, the detailed informal 

Ides an area 950 which contains title, topic, theme, raung, «t 
20 time,length,costandashortdescriptionoftheprogram,etc. In 
aluon screen 900 provides a user with several selectable user 

The user actions include "view channel" 910, "channe ^ 
920. "buy program" 930, and "buy and record" 940, as descnbed 
„ b6lOW ' ,fauserselectstheoptionof"viewchannel»910,the 
ARM processor 315 will cause the system in Fig. 4 to tune to *e 
channel corresponding to the selected program and displays 
pr^am preview (if a preview is available). , a user selects the 
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opti on of "Channel Guide" 920, the ARM processor 315 wiU cau.e the 
system to go back and display the program guide as shown m F,g. 5. 
AS shown at step 602 of Fig. 6A, a user is further 

provided with the ° f " bUy ™ °' ^ "* J 

"program 940. If the\ser selects the option of iust buying a program, 
as shown at step 60 5 \e ARM processor will first set a vanab e 
X[ "record" to zero (0) asXwn at step 607. The ARM processor 315 
,/ will then checK to see whker the user has exceeded h,s or her 

ourchase spending limits aWwn at step 619. A purchase lumt » 
"o a Pre-set credit cl limit for credit cards, it allows a pay- 
per vTew sele provider to 5* its own financial risks and to avo.d 

ft* r ential "thown at step «s\ this pre-set spending limitisnot 

exceeded, the Am processor 315 will proceed to process and store 
15 purchase inform^ for this selected pay-per-view program 

Basically, the ARMprocessor 315 will store, for examp e, £ -J and 
- _ stoptimesoftheselledprogramandcausingtuner301totuneto 
S ^ Te appropriate chanX and decrypt the purchased pay-per- V1 ew 

^ "g^rttheappropletime. Once the purchase info = 
J - , *oJV^?s the ARM processor 315 will ctiecKto 

7H nrncessedasshownatsteto625,ine/wip 

ecord request. Since this uW buy-only case, "record" was 
pr "lsl^etto Z eroatstepl7. Therefore, the control program 

record a pr gram, the control program shown in Kg. 6A will branch to 
^ 609. n addition, when this option is selected, an additional 
2 L taping, could be displayed by the OSD processor to noufy 
TL that additional charge may applied. The ARM processor 31, 
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will then proceed to set the "record" variable to one (1) at step 611. 
The ARM processor will then check to see whether a timer slot is still 
available to be programmed for recording this selected event at step 



^615. 

<S^/ Fig 1 1 shows an exemplary timer screen 1 190 for 

programming various timers so that a user can program in advance to 
record or view programs. As shown in Fig. 11, eight Umer slots 1191 

1198 are available for this exemplary embodiment. The timer 
screen 1190 may be displayed, for example, when a user selects a 
q 10 "timer" button on the user control unit 314 or by highlight "timer- 
'S option from a main menu (not shown). 

* A userVan then select one of the 8 timers 1191-1 198 to 

I be programmed fbLrding or viewing a program by completing an 

« on-screen sentence W The aspects of completing a sentence to set 

0 is atimerforviewingorVecormngaprogramarediscussedindetailin 

1 — i U S Pat No. 5,682, 206\ issued to Wehmeyer, etc., and assigned the to 
l)^ 1 same assignee of the prLnt invention. When the sentence is 

^ completed, the user may W "Run timer" to complete the timer 

programming for the tlmer\selected. 
20 Returning to discussing the flow diagram of Fig. 6A, at 

step 615, if an empty timer is available, then the ARM processor 3 15 
wiU proceed to check the spending limit for the user as discussed 
above and as shown at step 619. As shown at step 625, if this pre-set 
spending limit is not exceeded for this user, then the ARM processor 
25 315 will proceed to process and store the purchase information for 
this selected pay-per-view program at step 625, as discussed above. 
Since "record" variable has been set to 1 at step 611 indicating that 
this program has also been selected for recording, the control program 
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will proceed to determine whether there is a timer conflict at step 
629. 

A timer conflict exists when any two of the timers shown, 
for example, in the timer screen 1190 of Fig. 11 have been 
programmed with event times which overlap each other. For 
example, there is a timer conflict if timer 1 is programmed with an 
event which starts at 9:00 am and ends at 10:00 am and timer 3 is 
programmed with an event which starts at 9:30 am and ends at 10:30 
am on the same date. There is a timer conflict between timer 1 and 
timer 3 in this case, since a portion of their respective program time 
overlaps each other. This causes a problem because the system 
shown, for example, in Fig. 4, can only provide output for one 

program at a time. 

in order to convey the timer conflict information to users, 
; the exemplary screen shown in Fig. 1 1 includes symbols to alert users 
about which timers have a timer conflict. For example, as shown on 
the screen 1 190 of Fig. 1 1, the symbols may be broken clock faces 
1181 and 1182, appearing respectively next to timers 1191 and 1193. 
The symbols indicate to a user that timers 1 and 3 have timer confhct 
0 so that the user can reprogram either timer to avoid the conflict. 

If a timer c\nflict exists for this selected program, as 
determined at step 629W 6A, then the ARM microprocessor 315 
#7 will cause the OSD process^ to display a timer conflict screen 
^ (not shown) for a user to resolve the timer conflict. Anexampleofa 
25 timer conflict screen may simpV be a warning message to the user 
that a timer conflict exists for th\selected program and the user ,s 
given the option of either cancelin\this program selection or to 
resolve the conflict. If the user selects to resolve the timer conflict, 
the program of Fig. 6A proceeds to confirm a password or make sure 
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a password has been confirmed, giving the user the authority to 
change timers, shown at\tep 633. After the password has been 
confirmed, the ARM proce\sor will cause the OSD processor 320 to 
display, for example, the tiW display screen 1190 of Fig. 11 so that 
5 the user can proceed to rescue any timer conflict. The user can 
3 X resolve the timer conflict by Wing or selecting the timer that is in 
OP conflict with the timer of the cVrrent selected program. This new 

time information for the timer tW has been changed is then stored 
and a timer flag is set to 1 as shoWn at step 641. The program will 
O 10 then jump to point A, step 650, of \ig.6B. 

f <a7 ContoW on at step 645 of Fig. 6B for the user action of 

buying and recordL a program, the ARM processor 315 will prompt 
the user to confirm \e purchase. If the user confirms the purchase, 
^ , the ARM processor 3l\will perform the necessary process to fmahze 
/Is the purchase, including\pdatlng relevant program registers, 

including setting variableWcH-FIAG" to one (1), and storing the 
H purchase information in m^nory 316, for example. 

° pT? The ARM processbr 315 will then check to see whether 

^ "timer flag- has been set to 1, indicating that a record has been 

selected and that there is no timer conflict, at step 649. If the timer 
flag is set to 1, then the ARM processor 315 will proceed to store this 
program in a list of programs representing programs to be recorded. 
As shown at step 651, the ARM processor 315 will first choose an 
available timer from the list of timers shown, for example, in Fig 11. 
The ARM processor 315 will then proceed to automatically populate 
the blank fields in the programming sentence 1199 of the chosen 
timer with information relating to this selected program. This allows 
the selected program to be recorded at the proper time. After the 



20 



25 



RCA 89068 



29 



10 



timer is correctly setup at step 651, the control program will return to 
the point of entry (POE), at step 601. 

At this point, if a user is to invoke the timer display 
screen 1190 shown in Fig. 11, the screen would show that timer 2 has 
been programmed for this pay-per-view program automatically by 
the ARM processor 315. This can be seen by looking at the 
information on the programming sentence 1199 which corresponds to 
the time of this pay-per-view program and that the "record- 
command has been selected in the programming sentence 1199. In 
addition, the "S» symbol next Timer 2 (i.e., element 1192) indicates to 
the viewer that this is a purchased or pay-per-view event. The 
unbroken clock next to the "$- indicates that there is no timer confhct 
between timer 2 and any other timers. 

Figs. 7 and 8 show further aspects of automatic 
coordinations between the user actions of programming a timer and 
programming a purchase in accordance with the present invention. 
Fig 7 is a flow chart for processing a user action to clear one of the 
tuners 1191 -1198 shown in Fig. 11. The user can select to clear a 
timer by first choosing the timer to be cleared, for example, timer 2, 
as shown in Fig. 1 1 and then by highlighting "Clear Timer 2" 1183 

using user control unit 314. 

Once "ClearWr 2 " 1183 is selected, the program shown 
~ in Fig 7 will first determ\e whether this selected timer 2 is related 
to a purchased event, as indicated by whether the variable 
^ 25 PURCH FLAG is set to 1, shown at step 701. If this timer is related to 
a purchased pay-per-view eve\t, then the ARM microprocessor 315 
will cause an exemplary display\screen 1200 as shown in Fig. 12 to be 
displayed. The display screen lioo includes description about the 
purchased event similar to that sh\wn in Fig. 9 previously discussed. 
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Included on the screen is the option of "Cancel Purchase" 1201. If the 
user then highlights this option as shown at step 705, this purchase 
will be canceled, asViown at step 707. The program will then 
proceed to clear timeV 2 as indicated at step 709. The program then 
proceeds to set PURCHV FLAG to 0, since this program is no longer 
being purchased. The pVogram in Fig. 7 will then jump back to the 
f point of entry (POE) as indicated at step 715. 

Fig. 8 shows a flow chart for canceling a purchase of a 
program in accordance with the present invention. At step 801, a 
user may request the ARM processor 315 to display a list of upcoming 
purchases already exists in the system by highlighting the "Future 
Purchase" option in an exemplary user interface display screen 1000 
as shown in Fig. 10. The user may then select the particular program 
on the list by using the navigation keys of the user control unit 314. 
At step 803, once a program is selected, the ARM processor will 
display the program detail screen as shown in Fig. 12 and as 
described above. Again, included on the screen 1200 is the option of 
"Cancel Purchase" 1201. If the user highlights this option as shown at 
step 805, this purchase will be canceled, as shown at step 807. The 
program of Fig. 8 will then proceed to check whether this purchased 
program has an associated timer for, for example, recording the 
program, at step 809. If there is a timer associated with this 
program, then the timer will also be cleared automatically as shown 
at step 811. The program will then jump back to the point of entry 
(POE) at step 813. 

It is to be understood that the embodiments and 
variations shown and described herein are for illustrations only and 
that various modifications may be implemented by those skilled in 
the art without departing from the scope and spirit of the invention. 



